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The importance of catastrophe
 
or microtubule asters, just as with life in general, sometimes you get stuck in a corner. And, say 
Cendrine Faivre-Moskalenko and Marileen Dogterom (FOM Institute for Atomic and 
Molecular Physics, Amsterdam, Netherlands), it can take a catastrophe to get things moving again.
 Dogterom has been trying to reproduce aster behavior in the 
minimal environment of a microfabricated chamber. Her beads, 
which are coated with cross-linked tubulin seeds to direct the growth 
of microtubules, are nudged to the chamber’s center as microtubules 
push on the chamber walls.
 But Dogterom realized that, in live cells, asters move and reposition 
constantly during mitosis. She mimicked these events by grabbing the 
beads with a laser trap. Beads placed in a corner stayed put, because the 
established, long microtubules bent around the chamber walls.
 But if Dogterom added Op18 protein to induce catastrophic 
microtubule shortening, the number of lengthy microtubules was reduced. Growing microtubules 
once again encountered the chamber walls head-on, allowing them to push the aster around.
In the smaller cells of fission yeast, a microtubule that hits the cell surface might induce its 
own catastrophe. The force upon contact slows growth rate, and thus increases the likelihood 
that the microtubule will lose its protective cap. But in larger cells, the longer microtubules 
will buckle more readily. Here, peripheral motors may help pull asters to a central position. 
Dogterom hopes to test such a model by tethering motors to the walls of her chambers. 
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Catastrophes allow 
beads to roam around 
artificial chambers.
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Cohesin resolves to let go
 
chromosomal glue 
needs to get out of the 
way so that sister chromatids 
can resolve into two distinct 
entities, say Ana Losada, 
Michiko Hirano, and Tatsuya 
Hirano (Cold Spring Harbor 
Laboratory, Cold Spring 
Harbor, NY).
Cohesin sticks sister 
chromatids together from the 
moment of their replication. 
A
Resolution fails (right) 
when cohesin stays put.
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During interphase this may aid in 
homology-based DNA repair. But when it 
is time to compact chromosomes in mitosis, 
all that glue could confuse matters. Up to 
95% of the cohesin disperses, with the rest 
remaining in place until chromosome 
pairs finally split during anaphase.
Hirano and his colleagues found that 
two kinases—polo-like kinase (Plx1) and 
aurora B—were necessary for the initial 
dispersal. Plx1 probably operates via its 
direct phosphorylation of cohesin, 
whereas aurora B seems to hit another 
target such as histone H3.
Cohesin was no longer lost from 
chromosomes when frog extracts were 
 
Tubes go apical
 
elivery of apical membrane 
drives tube growth, according 
to Monn Monn Myat and Deborah 
Andrew (Johns Hopkins Univer-
sity, Baltimore, MD). Although 
the initial step of tube formation 
involves constriction of the 
apical membrane to allow cell 
involution, the subsequent 
expansion of apical membrane 
supplies the raw material for 
tube elongation.
The tubes in question are the 
salivary glands of flies, but 
Andrew thinks her results extend 
far beyond fly spit. “I think it’s 
going to be a unifying phenom-
enon,” she says. “You can do 
a lot by controlling when and 
where membrane is delivered.”
Earlier workers had put 
forward the apical membrane 
hypothesis. But the Johns 
Hopkins team has now supplied 
the field with some handy 
molecular markers for the 
process. They found that the 
patterning gene 
 
hairy
 
 suppresses 
both excessive branching and 
expansion of tubes, at least in part 
by turning off 
 
huckebein
 
 (
 
hkb
 
).
 
Hkb
 
 acts to turn on two genes 
that increase apical membrane 
growth: 
 
klarsicht
 
 (
 
klar
 
) and 
 
crumbs
 
 
(
 
crb
 
). 
 
Klar
 
 helps transport every-
thing from nuclei to lipid droplets; 
in this case it is probably essential 
for delivering secretory vesicles 
and thus apical membranes. 
 
Crb
 
, meanwhile, has been shown 
by others to increase apical 
membrane growth by a poorly 
defined mechanism that may 
involve building a cytoskeletal 
framework.
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Without lots of apical membrane, 
long tubes cannot form (right).
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depleted of both kinases. 
But, to the team’s surprise, 
this had no effect on either 
the loading of condensin or 
its ability to condense the 
chromosomes. Based on 
temporal correlation, some 
had predicted that cohesin 
had to leave to make way for 
the incoming condensin.
Instead, cohesin’s persis-
tence resulted in a failure of 
sister chromatid resolution. Pairs of sister 
chromatids formed single rod-shaped 
structures. In this circumstance, says 
Hirano, “the condensin is not smart 
enough to recognize that there are two 
double helices.”
But in normal cells, with cohesin out 
of the way, Hirano predicts that the 
condensin operates on only a single 
DNA molecule. Condensin’s compacting 
activity should reel in a single DNA 
molecule, while allowing topoisomerase 
to untangle the strands that have not yet 
been packed away.
 
 
 
 
 
Reference: Losada, A., et al. 2002. 
 
Genes Dev.
 
16:3004–3016.
 
1601rr  Page 8  Monday, December 23, 2002  9:11 AM